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the clinical signiﬁcance of this change at this time remains
unknown.
Drs Shamseddin and Gupta suggest that further studies are
required before we ‘substitute MMF/CNI with the MMF/SRL
regimen’. We would agree that no immunosuppressive
regimen is right for everyone. We believe that, given the
similarity of results from the STN experience in the United
States and the results of the CONCEPT3 study conducted in
France, these two regimens, for at least the ﬁrst 2 years post-
transplant, were therapeutically equivalent, albeit with a
different side effect proﬁle. What will be important is
longitudinal follow-up of these two studies in order to
validate the durability of these 2-year observations. As with
any form of chronic immunosuppression, there is a learning
curve that takes many years. Fortunately, given the results of
studies such as CONCEPT and STN, we have a better picture
as to how best to incorporate the use of mammalian target of
rapamycin inhibitors during the ﬁrst 2 years post-transplan-
tation. We thank Drs Shamseddin and Gupta for their critical
comments.
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Does renalase degrade
catecholamines?
To the Editor: Wu et al.1 recently reported that renalase
deﬁciency alone is associated with hypertension and suscept-
ibility to ischemic myocardial damage. They contend that
renalase’s cardioprotective effects are mediated by its ability to
metabolize catecholamines. The hypothesis that renalase could
degrade catecholamines was ﬁrst proposed given its moderate
sequence homology to monoamine oxidases.2 However, it is
our opinion that no concrete evidence exists in the literature
to directly support this hypothesis. Wu et al.1 refer to the
publication2 that ﬁrst observed potential catecholamine-
degrading activity for renalase. However, the methodology
employed to arrive at this observation has been questioned.3
Furthermore, the rate of catecholamine degradation was
thought to be too low to be ascribed to enzymatic activity.3
Recently, Pandini et al.4 showed that structurally sound
recombinant renalase did not metabolize catecholamines.
The renalase-deﬁcient mice studied by Wu et al.1 were
generated from C5BL/6 mice. Nucleotide sequences encoding
renalase in wild type (C57BL/6) published at Ensembl and
NCBI do not encode proteins with ﬂavin adenosine
dinucleotide or nicotinamide adenine dinucleotide-binding
sites. Our own sequencing of renalase transcripts
from various mouse strains demonstrates that renalase in
these animals is shorter than rat and human renalase and
does not contain the N-terminal ﬂavin adenosine dinucleo-
tide-binding site characterized by a GxGxxG motif, as
described by Wu et al.1 It would have been informative for
the authors to provide a sequence alignment of C5BL/6
renalase and human renalase to illustrate this point. It is
difﬁcult to comprehend how renalase normally functions in
mice if the protein does not possess this supposedly essential
active site.
Although renalase may well have an important physiolo-
gical role in the context of hypertension and cardio-renal
disease, this appears unlikely to be mediated by degradation
of catecholamines.
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The Author Replies: Eikelis et al.1 suggest that the cardiac
and hypertensive phenotype of the renalase knockout (KO)
mouse2 is unlikely to be mediated by renalase’s ability to
metabolize catecholamines, and also question the notion that
renalase metabolizes catecholamines.
The renalase KO was maintained on a mixed background
(129Sv/J and C5BL/6) as detailed in the Materials and
Methods section. Sequence analysis of 129Sv/J genomic DNA
revealed the presence of the N-terminal ﬂavin adenine
dinucleotide-binding site of renalase. Additionally, comple-
mentary DNA sequence from NOD (EMBL-Bank:
AK170321.1) and Kunming (EMBL-Bank: DQ788834.1)
mouse strains conﬁrm the presence of the ﬂavin adenine
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dinucleotide-binding site in mice. A mutation (TGG to TGA)
in C57BL/6, which would result in deletion of the signal
peptide and of ﬂavin adenine dinucleotide-binding domain,
was previously discussed.3 Such a mutation may exit, and
may signiﬁcantly affect renalase function in C57BL/6 mice.
However, as the renalase KO mice is on a mixed genetic
background, the C57BL/6 background would, if anything,
reduce the severity of the observed phenotype.
In the absence of nicotinamide adenine dinucleotide,
renalase metabolizes epinephrine at a low rate as we prev-
iously reported.4 As shown in Figure 1, nicotinamide adenine
dinucleotide increases the rate of epinephrine metabolism by
18-fold (manuscript submitted). As Pandini et al.5 did not
include nicotinamide adenine dinucleotide in the reaction
assay, it is not surprising that they did not detect renalase’s
amine oxidase activity.
In summary, renalase is a secreted ﬂavin adenine dinu-
cleotide/nicotinamide adenine dinucleotide-dependent amine
oxidase that metabolizes catecholamines, and has an impor-
tant role in the regulation of blood pressure and cardiac
function.
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Angiotensin II-induced
phosphorylation of the
sodium chloride cotransporter
To the Editor: We read with interest the article by van der
Lubbe et al.,1 which investigated the effect of angiotensin II (Ang
II) on the regulation of sodium chloride transporter (NCC) in
the distal convoluted tubules. From the experimental results
using adrenalectomized animals, the authors concluded that Ang
II increased the total and phosphorylated NCC independently of
aldosterone. Although the results indicated that Ang II affected
NCC independently of circulating aldosterone, there still
remains a possibility that Ang II could have affected NCC by
the local aldosterone synthesized in the kidney.2
Although controversial, aldosterone could be synthesized
by extra-adrenal tissues including the kidney.2 Therefore, the
Ang II-induced effect on NCC in the adrenalectomized
animals could have been mediated by the local aldosterone
synthesized in the kidney. Local renal aldosterone, which was
increased by administration of Ang II, could have activated
kinases and then increased the phosphorylation and plasma
membrane abundance of NCC. Experiments with either an
aldosterone synthase inhibitor or a mineralocorticoid receptor
antagonist could clarify whether the effect of Ang II admin-
istration on NCC is mediated by local renal aldosterone.3,4
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Figure 1 |Renalase is a nicotinamide adenine dinucleotide
(NADH)-dependent amine oxidase. Rate of resazurin reduction
provides an indirect measure of renalase oxidase activity.
Renalase¼ 20mg recombinant renalase; epinephrine¼ 20 mmol/l;
NADH¼ 250 mmol/l. Fluorescence intensity measured using a
fluorescence plate reader (560 nm excitation filter, 590 nm
emission filter) at 37 1C, and recorded for 20min (n¼ 3).
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